Functional interactions between mRNA turnover and surveillance and the ubiquitin proteasome system.
The proteasome is a critical regulator of protein levels within the cell and is essential for maintaining homeostasis. A functional proteasome is required for effective mRNA surveillance and turnover. During transcription, the proteasome localizes to sites of DNA breaks, degrading RNA polymerase II and terminating transcription. For fully transcribed and processed messages, cytoplasmic surveillance is initiated with the pioneer round of translation. The proteasome is recruited to messages bearing premature termination codons, which trigger nonsense-mediated decay (NMD), as well as messages lacking a termination codon, which trigger nonstop decay, to degrade the aberrant protein produced from these messages. A number of proteins involved in mRNA translation are regulated in part by proteasome-mediated decay, including the initiation factors eIF4G, eIF4E, and eIF3a, and the poly(A)-binding protein (PABP) interacting protein, Paip2. eIF4E-BP (4E-BP) is differentially regulated by the proteasome: truncated to generate a protein with higher eIF4B binding or completely degraded, depending on its phosphorylation status. Finally, a functional proteasome is required for AU-rich-element (ARE)-mediated decay but the specific role the proteasome plays is unclear. There is data indicating the proteasome can bind to AREs, act as an endonuclease, and degrade ARE-binding proteins. How these events interact with the 5'-to-3' and 3'-to-5' decay pathways is unclear at this time; however, data is provided indicating that proteasomes colocalize with Xrn1 and the exosome RNases Rrp44 and Rrp6 in untreated HeLa cells.